A common sequence motif, -E-G-Y-A-T-A-, identified within the primase domains of plasmid-encoded I- and P-type DNA primases and the alpha protein of the Escherichia coli satellite phage P4.
DNA primases encoded by the conjugative plasmids ColIb-P9 (IncI1), RP4, and R751 (IncP), and the protein of the Escherichia coli satellite phage P4 alpha were shown to contain a common amino acid sequence motif -E-G-Y-A-T-A-. The P4 alpha gene product, required for initiation of phage DNA replication, exhibits primase activity on single-stranded circular DNA templates. This priming activity resembles the enzymatic activity of DNA primases encoded by conjugative plasmids in terms of template utilization and the ability to synthesize primers that can be elongated by DNA polymerase III holoenzyme. The -E-G-Y-A-T-A- motif is part of an extended sequence region most conserved within the primase domains of the four enzymes. Single amino acid substitutions generated in the -E-G-Y-A-T-A- motif of the RP4 TraC2 and the P4 alpha protein affect priming activity, supporting the hypothesis that the conserved sequence motif is part of the active center for primase function. A mutation that eliminates priming activity causes P4 phage to grow poorly and to depend upon the host dnaG primase. Computer analysis identified two additional sequence motifs within the amino acid sequence of the P4 alpha protein: a potential zinc-finger motif and a "type A" nucleotide binding site, both strikingly similar to sequence motifs described in various DNA primases and helicases.